Glaciers and Ice Caps

Changes in mountain glaciers and ice caps are the clearest evidence of global warming, constitute key variables for early-detection strategies in global climate-related observations and cause serious impacts on the terrestrial water cycle. The Global Terrestrial Network on Glaciers (GTN-G) based on century-long worldwide observations developed an integrated, multi-level strategy for global observations. Extensive glacier mass balance and flow studies within major climatic zones form the basis for improved process understanding and calibration of numerical models. Measurements of regional volume change within 15 major mountain systems use cost-saving methodologies (index stakes, laser altimetry, repeated mapping, long-term observations of glacier length at 10 reference sites selected with respect to continentality of climate and size/dynamics of ice body. Glacier inventories using satellite remote sensing with special application of digital terrain information in GIS for automated procedures of image analysis, data processing and modelling/interpretation are repeated at time intervals of 10 to 20 years. Continental-scale transects of observations exist in the American Cordilleras (N-S), in Africa-Pyrenees-Alps-Scandinavia-Svalbard (N-S) and through central Eurasia (E-W). Measurements in individual countries are funded on a national basis.

GTN-G is run by The World Glacier Monitoring Service (WGMS)  of ICSI(IAHS), FAGS(ICSU), UNESCO and UNEP, which has been in charge of collecting and disseminating standardized data worldwide through a network of national correspondents and principal investigators. It now needs to start complementary mass balance measurements in the southern hemisphere (especially Patagonia and New Zealand), to further develop a web-based data management and data dissemination system, and to create an information system for new observational technologies. Close cooperation with the Global Land Ice Measurement from Space (GLIMS) project provides  systematic satellite observations and the introduction of advanced/automated image and data analysis techniques. A reorganized  structure of the WGMS  must assure the long-term continuation of these fundamentally important activities for reaching global coverage.  

Over 10 years to come, minimum total costs are estimated at o US$1.5M ($30K per year for filling primary gaps in the mass balance network, $50K per year running the database and 50K per year for inclusion of remote sensing data, $20K per year publications, travel, expert meetings). Roughly $1 M ($100K per year for directing and running the service) must additionally be borne by the country hosting the central service. Completion of the  mass balance network and the functional  inclusion of remote sensing programmes will be the main indications of successful implementation.

